
SEQUENCE LIST! NG 



< 110: 


> Beet: ha:n , 


P . 












A\* l s s a r , 


P . 












Via Iker , K 














Me: z , R . 












12 0: 


■ NGN TRANS 


GEN I C HERBK 


01DE RESISTANT PLANTS 






<1 3D: 


- 7 0 8 6 












■ 15 0- 


■ 6 0/ 158, 02 












; 1 5 1 


■ 1 0 9 9 10-0 












: 1 5 0 


■ 6 0/1 73,564 










• 151; 


■ 19 9 9-12-30 










■;160: 


• 44 












< 1 7 0 ; 


FastSEQ for Windows Version 3 . 0 








< 2 10; 


1 












■c 2 1 1 : 


2' 7 6 3 












< 2 1 2 ; 


DIJA 












-.2 13; 


Arab i dops 


is thai lana 










4 0 0 ; 


1 












c::tt:atgt 


:tt;ttgtaga 


aacc:catta 


tetttcttag 


gg:ccaattg 


aaaaeecaea 


•5 0 


t::tcttt-:a 


:ct.aa:c:a: 


eaaagcettg 


c aeatgttga 


egtgaaea :■: 


aaactaacac 


1 2 0 


gegteataet 


gecag: ggtt 


atgataaatg 


ct :ata:cat 


a e e a g a 3 1 e a 


tagagttttt 


1 3 0 


gg t tgg t gaa 


agatt:gac g 


gatgecttet 


teecatttet 


e a e e a a e t e t 


:tccaa a e e c 


i_ '± -J 


aaraaaatgt 


:tata::agc 


aaage c gee a 


aagtgtaaae 


gaaagtttac 


aaattteaet 


2 0 0 


t. erg tgatet 


ea egtaat tg 


gaggaagatc 


aaaattttca 


aecee :at:c 


ttegattget 


3 6 0 


t :aatcga ag 


crtctccgat 


ggegeaagot 


agcagaatc: 


gcaatggtgt 


g e ag aae eea 


1 ^_ 


:-::.c:tatct 


e c a a t c t c t c 


gaaate eagt 


caaegcaaat 


c:c:cc:at: 


ggetteeeeg 


4 3 0 


a a g a eg cage 


agcatccac 9 


aqcttatc eg 


at'trgtcgt 




g a a g a .a g a 9 L 


5 4 0 


gggaegaegt 


caat tggcte 


tgagcttcgt 


ccrctta sgg 


tcatgtcttc 


egttteeaeg 


6 0 0 


g rggagaaag 


eg Lcggagat 


tgracttcaa 


ceeat tagag 


a aatctcegg 




e 6 0 


■:::cc:ggct 


eeaagretet 


ateaaategg 


atcctgcttc 


ccgctgctct 


gtctgaggta 


7- 2 1": 


:a:ao:a:tt 


eg t.ttegte c 


ttctctgtaa 


tccgaactta 


gattataaag 


accgata ctt 


-7 8 0 


:a :ca:tttg 


etgtggtttet. 


atagggaaea 


aetgtagtgg 


a e aacttgtt 


gaaeagegat 


84 0 


g a :a:caatt 


acatg:ctga 


tq:gt:gaag 


aqa 1 ttggg a t 


traa-gtgga 


aa/egacag: 


006 


gaa a ataatc 


gtcirrgrag: 


tgaaggat.gt 


gg rgggat at 


* a r.e : • 


•at t aga t t ea 


9-3 6 


a a g a 9 tgat a 


r:gaa::t:a 


c:::gg:aat 


ge aggaaeag 


eaa t 9 rgtoe 


ae ttaoeget 






e: g :;aggt g g 


a ra • : • : a : j 


' agat t ga a g 


gagt t gat 9 / 


t t /ttggtat 






aggaa • ;g : 


ettttgttga 


t. 9 ::t: a t 9 a 




eoag t t a t q t 


1 1 4 ■" 








ae -ea:,iggg 


ga-_t egg teg 


teggteetaa 


12 06 


gcagett ggt. 


9-tgaogto 9 


a a tgtaotet 


tggaa::aa: 




teogtgocaa 


126': 


rgctaarggt 


ggeeteeceg 


gtggaaaggt 


t aga t c:tg: 


aaa t ggea eg 


tga at. atgta 


1326 


atctcgttcc 


ttaetetatg 


a a e a r t 0 g e a 


gaaatgtgtg 


e e ea e :atag 


ee t t age ttg 


■13 8 0 


,a caaga r 1 1 c 


agtetetaat 


c t ae t e t ea a 


eggat gga t r 


e t a a a a t aga 


a t egg a 1 1 t g 


1 4 4 0- 


■ }*. ga * t gq t t 


t t egt r rt • 1 


a t t a :• -g: t t 


t egt. t. gt atg 


at tt et tga: 


t a a ea a t t a g 




gaga^atgt t 


atgeatt tg r 


aqqtaaaaot 


t t rtnaa t ^ a 









1 



aaaaggtgaa cgatr:aggt :t rcgggtaa tgcgtatgta gaaggtgatg :tt:tagtgc 1860 

atgttattt: ttggctggtg :tg:cattac cggtgaaact gtcacagtcg aaggttgtgg 1920 

aa:tac:ag: ttgcaggtaa ta:t:gtaca ctgaatcatc gacgaggcrg ttaagttta: 1 S* 8 C' 

agtgaaattc gtctaggtea aagt::ca:c ttttgacaag ttgtatataa eatattcgsa 2040 

agattctaag ctcaactttt gtgatgaatc tctagggaga tgraaaatt: g::gagg:cc 2 1 0 ■ 

ttgagaaaa: gggatgtaaa gtg: :-:tgga ragagaacag tg:ga:tgcg aeaggactae 2 1. 6-. 

ctagagatg: trttggaatg aga:a:ttgc gggcrat:ga tg::aaca:g aa:aaaatgc 2:2: 

e t g a t g 1 a g r :atga::c"t g e eg :cgt:g :tc:ctt:gc t g a cgg:::a a:ca::a:: a 2 Z 3 1 

gagarggtaa g:aaaaag:t i^cncttata attaaggtr: ctcaata:: : atgatcac:: 2 3 4 1 

aatt:tgtt: ggttaarata gtggctagc: ggagagt aaa ggagacagaa aggatgattg 2 4 0 l 

ccatr:gcac agagctraga aaagtaagag attentate*: ctetetttet gtetettgae 24 61 

agtgetratt etaagtaatt ageccataaa tttgtgtgtt tgtgtccagc tgggagctac 2 52' 

agtggaagaa ggttcagatt attgtgtgat aactccgccc aaaaaggtga aaa:ggcaga 2 5 3'. 

gattgataca tatgatgacc atagaatgge aatggcattc tctcttgeag ettgtgctga 2G4 0 

tgtteeaate aecateaacg actetggttg eaceaggaaa acetteceeg aetaettcca 2700 

agtaettgaa agaateacaa agcaetaaac aataaactet gttttttctt ctgatecaag 2 7(50 

ctt 2763 

■-2 1 0> 2 

2 1 1 > 5 2 0 

212;. PRT 

2 1 3 > Arah -. Hnpsis t ha liana 

< 4 0 0 > 2 

Met Ala Gin Va 1 Ser Arg lie Cys Asn Gly Val Gin Asn Pro Ser Leu 

1 5 10 15 

lie Ser Asn Leu Ser Lys Ser Ser Gin Arg Lys Ser Pro Leu Ser Val 

2 0 2 5 3 0 

Ser Leu Lys Thr Gin Gin His Pro Arg Ala Tyr Pro lie Ser Ser Ser 

3 5 4 0 4 5 

Trp Soy Leu Lys Lys Ser Gly Met Thr Leu lie Gly Ser Glu Leu Arg 

5 0 5 5 6 0 

Pro Leu Lys Val Met Ser Ser Val Ser Thr Ala Glu Lys Ala Ser Glu 
65 70 75 60 

lie Val Leu Gin Pro lie Arg Glu lie Ser Gly Leu lie Lys Leu Pro 

35 90 95 

Gly Ser Lys Ser Leu Ser Asn Arg lie Leu Leu Leu /via Ala Leu Ser 

10 0 10 5 110 

GJu Gly Thr Thr Val Val Asp Asn Leu Leu Asn Ser Asp Asp lie Asn 

115 12 0 12 5 

Tyr Met. Leu Asp Ala Leu Lys Arg Leu Gly Leu Asn Val Glu Thr Asp 

1 3 C 13 5 14 0 

Ser- Glu As- Asn Arg Ala Va '. Va '. G.u Gyr Cys G V ■ G : v "V- ; ^yr 
: 4 •;, ; 5 0 : b : l VI 0 

A a Ser 1 t; Asp Ser Lys Ser Asp : . e G u Lew Tyr Lew G y Asn A Va 

: 6 5 y - 0 ^ - 

Giy : ;. i A: a Met Arg Pro Leu Thr A^ a Ala Val Thr Ala A Aa CV y Gly 

13 0 ; a 2 .90 

Asn Ala Ser Tyr Val Leu Asp Gly Val Pro Arg Met; Arg Glu Arg Pre* 

195 200 205 

lie Gly Asp Leu Val Val Gly Leu Lys Gin Leu Gly Ala Asp Va 1 Glu 

2 10 2 1 5 2 2 0 

Cys Thr Lto, G 1 v Thr A sr. Cys Pro Pro Val Arq Val As 11 Ala Asn Giy 



lie G J u 
275 

Leu Lys 
2 90 

Trp Asp 

As:] Al * 

01 y Ala 



Thr 

Sei 
305 
Gly 

Ala 

Thr Thr Ser 

3 5 5 

Met Gly Cys 
370 

?r:> Arg 



Pro 
385 
Asn 

Leu 

Val 

Leu 

Pro 
465 
Met 

He 

Val 



Met Asn 

Phe Ala 

Lys Gin 
4 3 5 

Gly Ala 
4 50 

Lys Lys 

Ala Met 

Asn Asp 

Leu Glu 
515 



I le Val 

Leu Met 

Arg Phe 

Tyr Val 
32 5 

Ala He 
34 0 

Leu Gin 

Lys Val 

Asp Ala 

Lys Met 
4 05 

Asp Gly 
420 

Thr Glu 

Thr Val 

Val Lys 

Ala Phe 
485 
Ser Gly 
500 

Arg lie 



3 1 u 

Phe 
310 
Glu 

Thr 

Gly 

Ser 

Phe 
390 
Pro 

Pro 

Arg 

Glu 

Thr 

4 70 
Ser 

Gys 

Thr 



Lys Leu 
280 

Arg Phe 
2 95 

Val Lys 

G 1 y Asp 

Gly Glu 

Asp Val 
360 

Trp Thr 
375 

Gly Met. 

Asp Val 

Thr Thr 

Met He 
4 4 0 
Glu Gly 
455 

Ala Glu 

Leu Ala 

Thr Arg 

Lys His 
52 0 



lie Ser 

Gly Val 

Gly Gly 

Ala Ser 
330 

Thr Val 
345 

Lys Phe 

Glu Asn 

Arg His 

Ala Met 
410 

Lie Arg 
425 

Ala He 

Ser Asp 

He Asp 

Ala Cys 
4 90 
Lys Thr 
505 



Val Pro 

Ser Val 
300 

Gin Lys 
3 1 5 

Ser Ala 

Thr Val 

Ala Glu 

Ser Val 
380 

Leu Arg 
395 

Thr Leu 

Asp Val 

Cys Thr 

Tyr Cys 
460 
Thr Tyr 
475 

Ala Asp 
Phe Pro 



lyr \a! 

2 85 

Glu His 

Tyr Lys 

Cys Ty r 

Glu Gly 
350 

Val Leu 

3 65 

Thr Val 

Ala He 

Ala Val 

Ala S e r 
430 
Glu Leu 
44 b 

Val He 

Asp Asp 

Val Pro 

Asp Tyr 
510 



Met 
Asp 



Ser Pro 
320 

Phe Leu 
3 35 

Cys Gly 

Glu Lys 

Thr Gly 

Asp Val 
4 00 

Val Ala 
415 

Trp Arg 

Arg Lys 

Thr Pre 

His Arg 
480 
lie Thr 
495 

Phe Gin 



■:210 
-:2H 



3 

33 
DNA 

Arabi docs i s 



thai 1 ana 



CDS 
(. 1 ) - 



( 3 3 ) 



'00- 



■a a c 
a " : : 



yea a I q 



g t ■:. ' c a 



■ . 2 1 0 4 

•VIV. H 

■H12> PRT 

2 13:- A r abidopsis Gia I iana 




;2 11:- 3 3 
■;212-> DNA 

■;213> Arabidopsis thai 1 ana 



2 2 0 > 

22 1;- CDS 

2 2 2 - ( 1 ) . . . ( 3 3 



etc ggt a at gca gga ata gca atg cgt cca ctt 
Leu G 1 / As:: Ala Gly lie Ala Met Arg Pro Leu 
1 5 10 



2 1 0 > 6 
2 11 ■ 11 
212 ■ PRT 

2 13 ■ Arabidopsis tha liana 



<4 00-- 6 

Leu Gly Asn Ala Gly lie Ala Met Arg Pro Leu 



:2 10 7 

:211 33 

■^2 12. DNA 

•;213; Arabidopsis thaliana 



22 0 

221,- CDS 

2 2 2:. ■; 1 ) . . . ( 3 3 ) 



4 0 0 ^ 

etc ggt aat gca gca ata gca atg cgt cca ctt 

Leu Gly Asn Ala Ala lie Ala Met Arg Pro Leu 
1 5 10 



■:210> 8 

■:2 11:- 11 

■:212:- PRT 

■:213:- Arabidopsis thaliana 

-.4 0 0: £■! 

Leu G i ',' As;. Ala Ala Me Aia Met Arc Pro Leu 



■-2 1 1; ?3 
• 2 1 2 . DNA 
2 1 3 ^ Arabidopsis thaliana 



4 



: t c got aat g - a g g a ata gca atg cgt tea ctt. 
„eu G 1 y Asm Ala Gly lie Ala Met Arg Ser Leu 
5 10 



•;2 10- 10 

:2 1 1 ■ 11 

:2 12 ■ PPT 

; 2 1 3 • Arab i d op sis tha 1 i ana 

:400 ■ 10 

Leu Gly A sr. Ala Gly lie Ala Met Arg Ser Leu 
1 5 10 

:210 11 

•:211 33 

<2 12 ■ DNA 

■ :2 13 Arabidopsis thaliana 



22 0 

221: CDS 
'i n "> - / -i ^ 



-400: 11 

etc ggt aat gca gca aca gca atg cgt tea ctt 

Leu Gly Asn Ala Ala Thr Ala Met Arg Ser Leu 
1 5 10 



210> 12 

2 11:- 11 

2 12> PRT 

213:- Arabidopsis thaliana 



;4 00> 12 

^eu 31y Asn Ala Ala Thr Ala Met Arg Ser Leu 
1 5 10 

■:210: 13 

■;2 11> 3 3 

■:2 12 > DNA 

<213> Arabidopsis thaliana 



COS 



etc ggt aat gca gca ata gca atg cgt tea ctt 
Leu Gly Asn Ala Ala lie Ala Met Arg Ser Leu 
1 5 10 



: 4 0 0 -■■ 1 4 

.- As:: Ala Ala lie Ala Met Arg Ser Lei 
5 10 



2 10- 15 
2 11. 3 3 
2 1 2 - DNA 

213 ■ Arabidopsis thaliana 



2 2 0 

221 • CDS 

2 2 2- ( 1 ) . . . ( 3 3 ) 



■:4 00 • 15 

etc gg*: aa* gca gga gta gca atg cgt tea ctt 

Leu Gly Asa Ala Gly Val Ala Met Arg Ser Leu 
1 5 10 



: 2 1 0 16 

:211 ■ 11 

: 2 1 2 • F K T 

: 2 1 3 • Arabidopsis thaliana 



• : 4 0 0 ■ 16 

Leu Gly Asn A La Gly Val Ala Met Arg Ser Leu 



1 



10 



<210> 17 

< 2 1 1 :> 3 3 

-:2 12> DNA 

<213r- Arabidopsis thaliana 



12 0 
12 1 



CDS 

a ) . . . ( 3 3 ) 



< 4 C C > 1 7 

etc ggt aat gca gga tta gca atg cgt tea ctt 

Leu Gly Asn Ala Gly Leu Ala Met Arg Ser Leu 
1 5 10 



■ . L . 3 • A r a o ; a o p s ■ s t 1 1 a : i a n a 

■ •; vo • is 

jeu Gly Asn Ala Gly Leu Ala Met Arg Ser Leu 
1 5 1 0 



10- 19 
: 1 1 ■ 3 3 



.22 1. 



CDS 
ll ) 



..133 . 



etc 
Leu 
1 



.4 00 
ggt aa; 



1 9 
gca 



gca gta g c a atg cgt cca ctt 
Asa Ala Ala V a 1 Ala Met A rg P r o Leu 

5 1 0 



■.. 210 • 2 0 

■;2i; • 1 1 

;2 12 ■ PRT 

:2 13 - Arabidopsis t ha liana 

•;4 0 0 2 0 

Leu Gly As:; Ala Ala Va 1 Ala Met Arg Pro Leu 
1 5 10 

• : 2 1 0 2 1 

: 2 1 1 . 3 3 

■.2 12 • DIJA 

; 2 1 L' A r a h i :i op sis t h a I i a n a 
:220> 

-~2 2 1 CDS 

-:2 2 2:. (1) ... (33) 

4 0 0:.- 21 

etc ggt aat gca gca tta gca atg cgt cca ctt 

Leu Gly Asn Ala Ala Leu Ala Met Arg Pro Leu 
1 5 10 



■ 210;- 22 

-■2 11:- 11 

-2 12:- PRT 

-213:- Arabidopsis thaliana 

•■.4 00:- 2 2 

Leu Gly Asn Ala Ala Leu Ala Met Arg Pro Leu 
1 5 10 

: 2 1 0 > 2 ? 



-21:- mod i f i e g base 

12 2 > 1 ... 3 8 3 1 

12 3 > n = a , c , g , or t 



taaa ggctcttttc caqtctrcac 




ccatggcgtg :agaa:c:at gtgttatrat :t:caat:tc t::aaat:ca a::aaaacaa 3 6 3 

atcac:tttc :ccgtc:-:ct tgaagacgra tcagcrtega gcttcttrgt ggggattgaa 4: j 

gaagagtgga acgatg::aa arggttc:gt aatt :g:::g g::aagg:aa ragcttctgt 4 3 '1 

:::::a:g:cc gagaaagrtt :agaga::gt -]:nma:n a::agag^aa :::cgggtc: 54 o 

:a::aa^:ta :ccgga: ::a aatctc:::c :aat :33a:: ::::t:::tg ::gctccat : 6 J .< 

:gagg:a:at .at act t get t agtgttaggc rtttgrtgtg aga:tt:ggg aa:: at agar 6 6 ■ 

aa::tag:aa gaatttatat ataatttttt taaaaaaaa^ ragaag-icta tatatattta V'2 . 

aatrttteca aaatttttgg aggttatagg rttatgttac a::a:tctag :c:gcat:t: " T 3 : 

teggtttgag actgaagaat tttatttttt aaaaaacta: tatagggaac tactgtagtg 3 4 ■■: 

gacaacttgt tgaacagtga tgacatcaac :a:a:g:rcg acgcgttgaa gaagctgggg ?■')■' 

aacgtgg aacgtgacag cgtaaacaac eg t geggt eg ttgaaggatg eggtggaata ?6j 

:cc:cagctt :ct:aga::c caagagtgat attgagttgt acettgggaa tgeaggaaca 1 O: a 

gccatgcgtc ractcaeegc tgcagttaea getgeaggtg g-:aa:g:gag gtaaggttaa i 16O 

:gagttttt: gttattgtca agaaattgat rttgtgtttg atgettttag tttggtttgt 1 1. 0 

ct::tagtta tgtacttgat ggggtgccta gaatgaggga aagacetata ggagatttgg 12 ju 

ttgttggtct naagcagctt ggtgctgatg ttgagtgtac tettggcaet aactgtcct-: 1 2 m 

rtgttcgtgt caatgetaat ggtggccttc ecggtggaaa ggtgac :t:c acatttactc 1 Jr. :? f ■ 

tatgaattgt ttgcagcagt ctttgttcat caeagecttt gettcacatt atttcatctc 1 • 8 0 

ttagtttgtt gttatattac ttgatggatc tttaaaaagg aattgggtct ggtgtgaaag 1 4 4 u 

tgattagcaa tctttctcga ttccttgcag ggccgtgggc attactaagt gaaaeattag 1500 

cctattaacc cccaaaattt ttgaaaaaaa tttagtatat ggccccaaaa tagtttttta 15*50 

aaaaattaga aaaartttta ataaategtc tacagtccen naaaccccag agccggccct It 2 0 

gettgtatgg tttctcgatt gatatattag actatgtttt gaattttcag gtgaagcttt 1680 

ctggatcgat cagtagt:cag tacttgactg eectcctcat ggcagctcet ttagctcttg 1740 

gagacgtgga gattgagatc attgataaac tgatatctgt: tccatatgtt gaaatgacat 1800 

tgaagttgat ggagcgtttt ggtgttagtg eegagcatag tgatagctgg gategtttet 1860 

ttgteaaggg eggtcagaaa tacaagtaa: gagttctttt aagttgagag ttagattgaa 192 0 

gaatgaatga ctgattaacc aaatggcaaa aetgattcag gtcgcctggt aatgcttatg 19 3 0 

tagaaggtga tgcttctagt get a get ate tettggetgg tgetgeeatt actggtgaaa 2040 

etgttactgt egaaggttgt ggaacaacta gectccaggt agtttatcea ctctgaatca 2 100 

tcaaatatta t.tctccctcc gttttatgtt aagtgtcatt agettttaaa ttttgtttca 2 160 

ttaaaagtgt eattttacat tttcaatgea tatattaaat aaattttcca gtttttacta 222 0 

attcattaat tagcaaaatc aaacaaaaat tatattaaat aatgtaaaat tegtaatttg 2280 

tgtgcaaata ecttaaacet tatgaaaegg aaaccttatg aaacagaggg agtaetaatt 2 24 0 

ttataataaa atttgattag ttcaaagttg tgtataacat gttttgtaag aatetaagct 2400 

eattetettt ttattttttg tgatgaatce aaagggagat gtgaaatteg eagaggttct 24 6 'j 

tgagaaaatg ggatgtaaag tqtcatggae agagaaeagt gtgaetgtga etggaecatc 2 510 

aagagatget tttggaatga ggcacttgcg tgctgttgat gteaacatga aeaaaatgee 2 580 

tgatgtagec atgaetctag cegttgttge tetctttgee gatggtecaa eeaeeateag 2 64 o 

agatggtaaa gcaaaaccet ctctttgaat cagcgtgttt taaaagatte atggttgctt: 2 0 0 

aaaetctatt tggtcaatgt agtggetage tggagagtta aggagaeaga gaggatgatt 2^60 

gecatttgea eagagettag aaaggtaagt ttecttttet ctcatgetet eteattcgaa 2 Sir: 

grtaategtt qeataact:tt ttqcggtttt *: 1 1 1 1 1 1 g -g 1 1 age v t gg .;ig t a z agtg 2 8 ( 

gaagaagg:t eagattattg tgtgataart :"ac:'ag:' aa aggtgaaare gg ::ggag a 1 1 2 : .'4( 

gatacg:a:g a t ga t z a t; ag aatggcgatg g :*g 1 1 z t eg r ttg:ag::t:g tgetgatgtt 3 0 o 0 

"rag^cacca * caaggat.ee tgg::tg:a::: \ gg a ag a ;": t tc::::g.icta ::t :: ::aagt.c : 0 * •■' 

:/ttgaa^gt a * -zacaa fige a ttaaaagare etttcrjtctg atccaaatgt gaqaatctgt 3 ~ 2 0 

*" qe r : t 1 e t : t g t : g '-ca e tgtaarati: .e:agaagaa caaagtgtgt gt.gttaagag 31 80 

tgtgtttgct : .gtaatgaac tgagtgagat geaatrgttg aateagtttt gggeettaat 314 L 

aaagggttta ggaagctgea gcgagatgat tgtttttgat cgateatett tgaaaatgtg 310 0 

tttgtttgag :. aatttttct agggttgagt vgattacart aagaaaoact ttttgatttt 3 j 6 0 

etattarace : ataga :act t :ttacatg: ga:acacttt gttgt:tggea ag ::a aeaga t 3420 

t g t: gg a a a t : ttg:ct t t. a a t g g .a a a g a a z a e a q t * g t g g a t g q g t: g a t t: t: gtggarga 3 4 8 0 

ttceatgtgt ggttagggtg atttqtqgae qqatqatato tana^aan^o i^an^o' ^ ^ r -i " 



S 




ggagagagaa atcgaagaag rgtttacctt ttgtcggaga gtaatagatc t 3331 

< 2 1 0 • 2 4 

<211> 194 4 

■;2 12> DNA 

■:2 13:- Petunia hybrida 



•=400 > 2 4 

gaattcrctc aatctttact ttcaagaatg gcacaaatta acaacatggc tcaagggata 60 

caaaccctta atcccaattc caatttccat aaaccccaag ttcctaaatc ttcaagtttt 12 0 

ittgtttttg gatctaaaaa actgaaaaat tcagcaaatt ctatgttggt tttgaaaaaa 13 0 

gattcaattt ttatgcaaaa gttttgttcc tttaggattt cagcatcagt ggctacagca 24 0 

cagaagcctt ctgagatagt qttgcaac:c attaaagaga tttcaggcac tgttaaattg 300 

::tggctcta aatcattatc taatagaatt ctccttcttg ctgccttatc tgaaggaaca 3 60 

aitgtggttg acaatttact aagtagtgat gat at t cat t acatgcttgg tgccttgaaa 420 

aca:ttggac tgcatgtaga agaagatagt gcaaac-:aac gagctgttgt tgaaggttgt 4 3 0 

99^399^ - 1 1 tccctgttgg taaagagtcc aaggaagaaa ttcaactgtt ccttggaaat 540 

gcaggaacag caatgcggcc actaacagca gcagttactg tagctggtgg aaattcaagg GOO 

tatgtacttg atggagttcc tcgaatgaga gagagaccaa ttagtgattt ggttgatggt 660 

cttaaacagc ttggtgcaga ggttgattgt ttccttggta cgaaatgtcc tcctgttcga 720 

attgtcagca agggaggtct tcctggaggg aaggtcaagc tctctggatc cattagcagc 730 

caatacttga ctgctrtgct tatggctgct ccactggctt tayyayaLyt ggagattgaa 840 

atcattgaca aactaattag tgtaccttat gtcgagatga cattgaagtt gatggagcga 900 

tttggtattt ctgtggagca cagtagtagc tgggacaggt tctttgtccg aggaggtcag 960 

aaatacaagt ctcctggaaa agcttttgtc gaaggtgatg cttcaagtgc tagctacttc 1020 

t tggctggtg cagcagtcac aggtggaact atcactgttg aaggttgtgg gacaaacagt 1030 

ttacaggggg atgtcaaatt tgctgaggta cttgaaaaaa tgggagctga agttacgtgg 1140 

acagagaaca gtgtcacagt caaaggacct ccaaggagtt cttctgggag gaagcatttg 1200 

cgtgccattg atgtgaacat gaataaaatg cctgatgttg ccatgacact tgctgttgtt 12 6 0 

gcactttatg ctgatggtcc cacagctaca agagatgttg ctagctggag agtcaaggaa 1320 

actgagcgca tgatcgccat atgcacagaa cttaggaagt taggagcaac cgttgaagaa 13 80 

ggaccagact actgcataat caccccaccg gagaaactaa atgtgaccga tattgataca 1440 

tacgatgatc acaggatggc catggctttt tctcttgctg cttgtgcaga tgttcccgtc 1500 

accatcaatg accctggctg cacgcggaaa accttcccta actacttcga tgtacttcag 15 6 0 

cagtactcca agcattgaac cgcttcccta tattgcagaa tgtaagtaag aatatgtgaa 162 0 

gagtttagtt ctrgtacaag acagg:tacg actgc:tggt atcagaacca caatgggttc 1680 

:atttcagtt cagaagggca ttccaaggct t cgaa ^ t ^ t t tacttatttg cgagtgatga 174 0 

aatgtatttg ttagagttga gcttcctttt gtctttaagg aatgtacact aat agagtta 18 00 

agaattacta gtatgggcca gtgtaaggag tactattact ctttgcttat tttattgatt 1860 

gagt 1 1 1. gt c aaggatc tgg ctttgtcaag aattactggt taattttatt gacaatctca 192 0 

t g t g t c t a a a t g a a a 1 1 g 1 1 t g a t 19 4 4 



21 0> 2 5 
2 11-- 13.3.3 
2 12..- DMA 



■4 0 0- 2 5 

gcgggtgccg aggagatcgt g:tg zagcc-z atcaaggaga t ctccggcac cgtcaagctg CO 

icggggt cca agtcgctttc caaccggatc ctccta::cg ccgcc:tgtc cgaggggaca 12 0 

acagtggttg ataacctgct gaacagtgag gatgcccact acatgotcgg ggccttgagg If 0 

actcttggtc t ct :tgt-:ga agcggacaaa gctgccaaaa gagctgtagt tgttggctgt 24 C 

ggtggaaagt t cc :agrtga ggat gctaaa gaggaagtgc ag it ct tct t ggggaa tgc t 3 C 0 

ggaa ccgcaa t gcggcca 1 1. ga cage age t qttactqctq c t qq t qga a a t oca ar f tnr • - 



* 



attgataaat taat:t:cat c:cgta:gt: gaaatgarat tgagattgat ggagcgtttt 660 

99 t 9 :: 9 aaa 9 cagag:attc tgatagctgg gacagatrct acattaaggg aggtcaaaaa 720 

tacaag::cc ctaaaaatgc :tatgtrgaa ggtgatgcct caag:gcaag ctatttcttg ^'80 

get ggt gctg caatcactgg agggactgtg aotgtggaag gttgtggcac caccagtttg &40 

cagggtgatg tgaagrttgc tgaggtactg gagatgatgg gagcgaaggt tacatggacc 900 

gagactagcg taacrgctac tggcccaccg cgggagccat ttgggaggaa acacctcaag 960 



gcgantga:g tcaacatgaa ca 

::ct:tgc:g atgg:c:gac ag 

gagaggatgg ttgcgatccg ga 

ccggactact gcatcatcac gc 

gacgaccaca ggatggccat gg 



lagatgcct gatgtcgcca tgacccctgc tgtggttgcc 102 0 

fccatcaga gacgtggctt sctggagagt aaaggagacc 1080 

rggagcta accaagctgg gagcatctgt tgaggaaggg 1140 

•cgccggag aagctgaacg tgacggcgat cgacacgtac 1200 

iccttctcc cttgccgcct gtgccgaggt ccccgtcacc 1260 

atccgggacc ctgggtgcac ccggaagacc ctccccgact acttcgatgt gctgagcact 1320 

ttjgtcaagaattaa 1335 



< 2 1 0 > 2 6 
2 1 1 > 5 16 
2 12.- PRT 

2 1 3 > Brassisc a n apus 
■ : 4 0 0 > 2 6 

Met Ala Gin Ser Ser Arg ILe Cys His Gly Val Gin Asn Pro Cys Val 

1 ^ 10 lb 

lie lie Ser Asn Leu Ser Lys Ser Asn Gin Asn Lys Ser Pro Phe Ser 

2 0 2 5 3 0 

Val Ser Leu Lys Thr His Gin Pro Arg Ala Ser Ser Trp Gly Leu Lys 

35 40 45 

Lys Ser Gly Thr Met Leu Asn Gly Ser Val lie Arg Pro Val Lys Val 

5 0 5 5 6 0 

Thr Ala Ser Val Ser Thr Ser Glu Lys Ala Ser Glu lie Val Leu Gin 
6 5 ' 7 0 ^ 7 5 8 0 

Pro lie Arg Glu lie Ser Gly Leu lie Lys Leu Pro Gly Ser Lys Ser 

85 90 95 

Leu Ser Asn Arg lie Leu Leu Leu Ala Ala Leu Ser Glu Gly Thr Thr 

100 105 110 

Val Val Asp Asn Leu Leu Asn Ser Asp Asp lie Asn Tyr Met Leu Asp 

115 120 125 

Ala Leu Lys Lys Leu Gly Leu Asn Val Glu Arg Asp Ser Val Asn Asn 

13 0 135 14 0 

Arg Ala Val Val Glu Gly Cys Gly Gly lie Phe Pro Ala Ser Leu Asp 
145 150 155 160 

Ser Lys Ser As\p lie Glu Leu Tyr L,eu Gly Asn Ala Gly Thr A J. a Met 

165 170 17 5 

Arg Pro Leu Thr Ala Ala Val Thr Ala Ala Oly Gly Asn Ala Ser ~v r 

1 8 0 ! 8 5 ". 9 C 

Va 1 Lei. Asp G.y Va 1 Pro Arg Met. Arg Glu Arg Pro 1 .e Gly Asp Leu 

Va . '.'a 1 1 y Lt-u :,y s G 1 : ; Leu G I y Ala Asp Va 1 G i u Cys Thr Leu Glv 

Thr Asr: Cys Pro Pro Val Arg Val Asn Ala Asn Gly Gly Leu Pro Gly 

225 2 3 0 ;35 240 

Gly Lys Val Lys Leu Ser Gly Ser lie Ser Ser Gin Tyr Leu Thr Ala 

2 4 5 2 5 0 2 5 5 

2 6 0 2 6 5 7 ^ 



Phe Phe Va'! Lys Gly Gly Gin Lys Tyr Lys Ser Pro Gly Asn Ala Tyr 
305 310 315 320 

Val Glu Gly Asp Ala Ser Ser Ala Ser Tyr Phe Leu Ala Gly Ala Ala 

325 330 335 

lie Thr 31 y Glu Thr Val Thr Val 31 u Gly Cys Gly Thr Thr Ser Leu 

340 345 350 

3 In Gly Asp \'a 1 Lys Pne Ala Glu Val Leu Glu Lys Met Gly Gys Lys 

355 360 365 

Val Ser Trp Thr Glu Asn Ser Val Thr Val Thr Gly Pro Ser Arg Asp 

370 375 380 

Ala Phe Gly Met Arg His Leu Arg Ala Val Asp Val Asn Met Asn Lys 
385 330 395 400 

Met Pro Asp Val Ala Met Thr Leu Ala Val Val Ala Leu Phe Ala Asp 

405 410 415 

Gly Pro Thr Thr lie Arg Asp Val Ala Ser Trp Arg Val Lys Glu Thr 

4 20 425 430 

Glu Arg Met He Ala lie Cys Thr Glu Leu Arg Lys Leu Gly Ala Thr 

435 440 445 

Val Glu Glu Gly Ser Asp Tyr Cys Val He Thr Pro Pro Ala Lys Val 

45 0 455 460 

Lys Pro Ala Glu lie Asp Thr Tyr Asp Asp His Arg Met Ala Met Ala 
465 4.7Q 475 480 

Phe Ser Leu Ala Ala Cys Ala Asp Val Pro Val Thr lie Lys Asp Pro 

485 490 495 

Gly Cys Thr Arg Lys Thr Phe Pro Asp Tyr Phe Gin Val Leu Glu Ser 

5 00 505 510 
lie Thr Lys His 

515 

■:210> 27 

•;211> 516 

■:2 12> PRT 

■ :2 13:- Petunia hybrida 

• :400;- 27 

Met Ala Gin lie Asn Asn Met Ala Gin Gly lie Gin Thr Leu Asn Pro 

1 5 10 15 

Asn Ser Asn Phe His Lys Pro Gin Val Pro Lys Ser Ser Ser Phe Leu 

2 0 2 5 3 0 

Val Phe Gly Ser Lys Lys Leu Lys Asn Ser Ala Asn Ser Met Leu Val 

3 5 4 0 4 5 

Leu Lys Lys Asp Ser lie Phe Met Gin Lys Phe Cys Ser Phe Arg lie 

5 0 5 5 6 0 

Ser A I a Ser Va \ Ala Thr Ala Gin Lys Pro Ser Glu lie Va 1 Leu Gin 

6b 7 0 7 5 3 0 

Pro ! le Lyr Glu lie Ser Gly Thr ' Va 1 Lys Leu Pre Gly Ser Lys Ser 

8 5 9 0 9 5 

l<-~-u re ! Art. Arg : ] e ' eu Leu Leu A 1 a Ala Leu Sei Glu Gly Thr 1'hr 

: 0 0 10 5 110 

Val Val Asp Asn Leu Leu Ser Ser Asp Asp lie His Tyr Met Leu Gly 

115 12 0 12 5 

Ala Leu Lys Thr Leu Gly Leu His "a 1 G 1 Glu Asp Ser Ala Asn Gin 



1 1 



# 



Arg Pro Leu Thr Ala Ala V'ai Thr Va 1 Ala 31 y Gly Asn Ser Arg Tyr 

18 0 185 19 0 

Va 1 Leu Asp Gly Va 1 Pro Arg Met Arg Glu Arg Pro lie Ser Asp Leu 

195 2 00 205 

Val Asp Gly Leu Lys Gin Leu Gly Ala Glu Val Asp 2ys Phe Leu Gly 

210 215 220 

Thr Lys Cys Pro Pro Val Arg lie Val Ser Lys Gly Gly Leu Pro Gly 
225 23 0 235 240 

G 1 y Ly s Va 1 Lys Leu S e r Gly Set' lie Ser Ser Gin Ty r Leu Thr Ala 

245 250 2 55 

Leu Leu Met Ala Ala Pro Leu Ala Leu Gly Asp Val Glu lie Glu lie 

2 6 0 2 6 5 2 7 0 

lie Asp Lys Leu lie Ser Val Pro Tyr Val Glu Met Thr Leu Lys Leu 

275 280 285 

Met Glu Arg Phe Gly lie Ser Val Glu His Ser Ser Ser Trp Asp Arg 

290 295 300 

Phe Phe Val Arg Gly Gly Gin Lys Tyr Lys Ser Pro Gly Lys Ala Phe 
305 310 3 15 3 20 

Val 3 1u Gly Asp Ala Ser Ser Ala Ser Tyr Phe Leu Ala Gly Ala Ala 

325 33 0 335 

Val Thr Gly Gly Thr lie Thr Val Glu Gly Cys Gly Thr Asn Ser Leu 

3 4 0 3 45 350 

Gin Gly Asp Val Lys Phe Ala Glu Val Leu Glu Lys Met Gly Ala Glu 

35 5 360 365 

Val Thr Trp Thr Glu Asn Ser Val Thr Val Lys Gly Pro Pro Arg Ser 

370 375 3 80 

Ser Ser Gly Arg Lys His Leu Arg Ala lie Asp Val Asn Met Asn Lys 
385 390 395 400 

Met Pro Asp Val Ala Met Thr Leu Ala Val Val Ala Leu Tyr Ala Asp 

4 05 410 415 

Sly Pro Thr Ala lie Arg Asp Val Ala Ser Trp Arg Val Lys Glu Thr 

420 425 43 0 

Glu Arg Met lie Ala lie Cys Thr Glu Leu Arg Lys Leu Gly Ala Thr 

435 440 445 

Val Glu Glu Gly Pro Asp Tyr Cys lie lie Thr Pro Pro Glu Lys Leu 

45 0 455 460 

Asn Val Thr Asp lie Asp Thr Tyr Asp Asp His Arg Met Ala Met Ala 
465 470 475 480 

Phe Ser Leu Ala Ala Cys Ala Asp Val Pro Val Thr Tie Asn Asp Pro 

485 490 495 

Gly Cys Thr Arg Lys Thr Phe Pro Asn Tyr Phe Asp Val Leu Gin Gin 

500 505 510 

Tyr Ser Lys His 



-. 2 1 1 .■ 44^ 

<213> Zea mays 

<400> 28 

Al a G 1 y A la Glu Glu Tie Va 1 Leu G 1 n Pro lie Lys Glu lie Se i 

1 5 10 15 

Thr Val Lys Leu Pro Glv Ser Lys Se!' Leu Ser- Asn Am J l.^- 



Ser Glu Asp Va 1 His Tyr Met Leu Gly Ala Leu Arg Thr Leu G 1 y Leu 

50 55 60 

Ser Val Glu Ala Asp Lys Ala Ala Lys Arg Ala Val Val Va 1 Gly 2ys 
65 70 "5 30 

3 1y G 1 y Lys Phe Pro Val Glu Asp Ala Lys Glu Glu Val Gin Leu Phe 

8 5 9 0 9 5 

Leu 31 y Asn Ala Gly Thr Ala Met Arg Pro Leu Thr Ala Ala val Thr 

100 105 110 

Ala Ala Gly Gly Asn Ala Thr Tyr Val Leu Asp Gly Val Pro Arg Met 

115 120 125 

Arg Glu Arg Pro lie Gly Asp Leu Val Val Gly Leu Lys Gin Leu Gly 

130 135 140 

Ala Asp Val Asp Cys Phe Leu Gly Thr Asp Gys Pro Pro Val Arg Val 
14 5 15 0 155 160 

Asn Gly lie Gly Gly Leu Pro Gly Gly Lys Val Lys Leu Ser Gly Ger 

16 5 17 0 17 5 

Me 3er Ser Gin Tyr Leu Ser Ala Leu Leu Met Ala Ala Pro Leu Ala 

18 0 18 5 19 0 

Leu Gly Asp Va . G J u lie Glu lie lie Asp Lys ^eu lie Ser Lie Pro 

19 5 2 0 0 2 0 5 

Tyr Val Glu Met. Thr Leu Arg Leu Met Glu Arg Phe Gly Val Lys Ala 

° i 0 2 15 220 

Glu His Ser Asp' Ser Trp Asp Arg Phe Tyr lie Lys Gly Gly Gin Lys 
225 230 235 2 40 

Tyr Lys Ser Pro Lys Asn Ala Tyr Val Glu Gly Asp Ala Ser Ser Ala 

245 250 255 

Ser Tyr Phe Leu Ala Gly Ala Ala lie Thr Gly Gly Thr Val Thr Val 

2 6 0 265 27 0 

Glu Gly Cys Gly Thr Thr Ser Leu Gin Gly Asp Val Lys Phe Ala Glu 

275 280 285 

Val Leu Glu Met Met Gly Ala Lys Val Thr Trp Thr Glu Thr Ser Val 

290 2 95 300 

Thr Val Thr Gly Pro Pro Arg Glu Pro Phe Gly Arg Lys His Leu Lys 
3 05 310 315 320 

Ala lie Asp Val Asn Met Asn Lys Met Pro Asp Val Ala Met Thr Leu 

325 330 335 

Ala Val Val Ala Leu Phe Ala Asp Gly Pro Thr Ala lie Arg Asp Val 

3 4 0 3 4 5 3 5 0 

Ala Ser Trp Arg Val Lys Glu Thr Glu Arg Met Val Ala lie Arg Thr 

355 360 365 

(31 u Leu Thr Lys Leu Gly Ala Ser Val Glu Glu Gly Pro Asp Tyr Cys 

3 7 0 3 7 5 3 8 0 

:le lie Thr Pro Pro Glu Lys Leu Asn Val Thr Ala He Asp Thr Tyr 

Asp Asp His Arc Met Ala Met Ala Phe Ser Leu Ala Ala Cys Ala Glu 

t 0 ..■) 4 . 0 4 1 5 

'A. Pi\_. Val Thi lie Arg /Asp Pi ^ Cly Cys Thr Arg Lys Thr Phe Pre 

4 2 C 425 4 3 U 
Asp Tyr Phe Asp> Val Leu Ser Thr Phe Val Lys Asn 

435 440 

. 2 1 0 -> 2 9 
■211- C 4 
-.212 • DiJA 



cgtrtc 
cgag 



cgtttc 
cgag 



cgtttc 
cgag 



cgtttc 
cgag 



cg:tt 

cgag 



< 4 0 0 


■ 29 


c a c c 


^ ^ w CI ^-H ^ d ^-j d w ^ C4 j v_ y 


■: 2 1 0 


• 3 0 


:2 1 1 


■ 64 


■:2 12 


■ DNA 


•:2 13 


■ Artificial Sequence 


•:220 




■ : 2 2 3 


• Mutant primer 


■ : 4 0 0 


■ 3 0 


'race 


^-A K — d ^ ^ CA ^— j ^-j C4. ^ ^ ^ Oi ^-H y-j ^ 


: 2 1 0 


- 3 1 


:2 1 1 


■ 64 


;2 12 


■ DUA 


:2 13 


■ Artificial Sequence 


:220 




:223 


• Mutant primer 


;400 


• 3 1 


'Sd.CC 




: 2 1 0 : 


- 3 2 


:2 1 1 : 


■ 64 


: 2 1 2 : 


• DNA 


: 2 1 3 : 


Art i f i c i a i Sequence 


; 2 2 0 : 




: 2 2 3 : 


Mutant primer 


: 4 0 0 : 


3 2 


"race 


tgcagcagtg accgcagcgg 


: 2 1 0 : 


3 3 


: 2 1 1 :- 


6 4 


:2 12 ; 


DMA 




Art if i c ; a 1 Sequence 


2 2 0 




2 2 3 . 


Mi., t a n t. i j r i me r 


4 C 0 




v acc 


tgcagcagtg accgcagcgg 


2 1 0 


3 4 


2 1 1 


6 4 



60 
6 4 



60 
6 4 



6 0 
6 4 



6 0 
64 



60 
6 4 



14 



• 





<22 3 


> Mutant primer 












< 4 0 0 


- 3 4 










c a 1 1 1 c 


race 


^ Zj ZD ZJ J 2j 2J 


l. c\ ci ^-j k_ y ^— j ci ^ ^ 




a L t_ y cl L- L a L 


6 0 


cgag 












64 




: 2 1 3 


3 5 












: J 1 1 


64 












:2 1 2 


DNA 












:2 1 3 


• Artificial Sequence 












• : 2 2 0 














• : 2 2 3 


• Mutant primer 












< 4 0 0 


35 










eg 1 1 1 c 


race 


tgcagcagtg accgcagcgg 


L„ CX CI L ^ CI CJ y 


C* L_ L- \— CI L- 


t~ ci c ^\ f~ f ^ r 


6 0 


cgag 












64 




*:2 1 0 


3 6 












:211 


- 6 4 












2 1 2 


• DNA 












- -> -1 -> 


- Artificial Sequence 












<22 0 


> 












<2 2 3 


> Mutant primer 












<4 00 


-36 










cgtttc 


race 


^-j Ci i <w CA *wj L, ^— \ CI V - ^--j CI i J j 


L-Ciciy y ci ci l. y 


La L ty L Lad L 


C \~~* t~~ r^T "t - (~* 

t_ L- LLj L a L LaL 


n 

o U 


cgag 












64 




: 2 l 0 


■ 3 7 












< 2 1 1 


• 64 












, n - o 


■ DMA 












■: 2 13, 


• Artificial Sequence 












: 2 2 0 : 














: 2 2 3 ; 


• Mutant pri mer 












: 4 0 0 : 


■ 37 










cgtttci 


r a c c 


tgcagcagtg accgcagcgg 


t aagtggacg 


cattgetact 


getgeattae 


6 0 


cgag 












6 4 




; 2 1 0 - 


■ 3 8 














■ 6 4 











DNA 

Art if i c i a 



2 : .': Mutant primer 
•:4 0 0:- 3 8 

cgtttccacc tgcagcagtg accgcagcgg taagt.ggacg c a 1. 1. g c t a a t; g c t. g c a 1 1 a c 6 0 

cgag 



♦ 



-:4 00> 3 9 
1 u P h e Leu G 1 v A s n 



2 1 0 - 4 0 

2 11- 3 0 

212 > DMA 

2 1 3 ■ ■ Artificial Sequence 
' 2 ° 0 • 

:22 3 • Primer 



-.4 00 ■ 4 0 

gctcta-^aga aagcgtcgga gattgtactt 



:2 1 0 


■ 4 1 




: 2 1 1 


• 4 L 




:2 1 2 


■ DNA 




:2 1 3 


■ Artificial 


Sequence 


:22 0 






- 2 ° 1 


P i m c r 




:400 


4 1 




:tga 


gc t ct t agtg 


ctttgtgat t 


:2 10: 


■ 4 2 






2 8 




: 2 1 2 : 


• DIJA 




: 2 1 3 : 


Art i f ici al 


Sequence 


.220: 






: 2 2 3 :■ 


* Primer 





< 4 0 0 > 4 2 
gcgtctagaa aaacgagata aggtgcag 



2 10 
21 : 



4 3 

3 a 

DIJA 



: 1 j : Artificial Sequence 
-2 0- 

2 3- P r l me r 



g c g g a t. : : c t c a g g a 1 1 1 1 1 1 c g a a a g c 1 1 



t aaa t a 



•;21 0 
■:2 ] 1 
< 2 1 2 



44 

2 0 
DNA 



2 1 j : Artificial Sequence 
2 2 0:.- 



